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Abstract 
Previous research indicates angry expressions are detected faster than happy ones, but most data concern schematic 
faces. The present study looks into the differences in visual search performance in a sample of adults confronted with 
real neutral, angry, and happy faces of 9 different individuals. Participants searched for a discrepant happy or angry 
face among neutral or emotional faces. We compared detection speed and accuracy between the angry and happy 
discrepant face conditions. We measured state and trait anxiety with the State and Trait Anxiety Inventory 
(Spielberger, 1983; Pitariu & Peleasa, 2007) and looked for anxiety modulation on search. Results suggested angry 
faces were detected more efficiently and no modulation by anxiety. This study offers preliminary evidence for a 
general attentional bias towards facial threat in a task created to resemble real-life situations of searching through a 
crowd. 
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1. Introduction 
Attentional and pre-attentional mechanisms are thought to be crucial in the evolution of an adaptative 
fear elicitation module (Ohman & Mineka, 2001). Such a module is seen as a defence mechanism 
preferentially and mostly automatically activated by stimuli that are threatening from an evolutionary 
perspective. Facial expressions of threat have been identified among such fear relevant stimuli (Ohman, 
Flykt, & Esteves, 2001).  
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Data from studies with visual search tasks employing facial expressions have provided evidence for an 
advantage of the angry face in detection (Ohman, Juth, & Lundqvist, 2010). However, this anger 
superiority effect has been challenged by evidence pointing to the effects of task specifications on search 
performance (Frischen, Eastwood, & Smilek, 2008). It has been pointed out that any claims of superiority 
of search performance for one type of emotion or the other must be based in strict control of perceptual 
confounds (Purcel & Stewart, 2010). Recent data seem to indicate that the anger superiority effect could 
be limited to visual search tasks employing schematic facial expressions, or photographic stimuli but with 
only one identity such that all distracters in the display show clones of the same person (Juth, Lundqvist, 
Karlsson, & Ohman, 2005). These conditions are lacking in ecological validity. Still, in an investigation 
of visual search using carefully controlled photographs of 9 different real persons, Pinkham, Griffin, 
Baron, Sasson, and Gur (2010) have shown a clear angry face advantage compared to the happy face, 
both among neutral and emotional distracter faces. It has also been suggested that differences in anxiety 
level modulate the requirement of attentional resources in processing threatening expressions (Juth, et al., 
2005). However, anxiety related differences in search performance have been under-investigated. 
Existing evidence shows enhanced anger superiority effect for the high anxiety participants (e.g. Juth, et 
al., 2005, experiment 5, but see Derakshan & Koster, 2010 for different results). 
The present study addressed two objectives. First, interested in the mixed results regarding the anger 
superiority effect in visual search, we designed a replication of the Pinkham et al. (2010) study. By 
creating a visual search task with photographic facial expressions of 9 different individuals that have been 
strictly controlled for low-level perceptual differences we tested the hypothesis that real-life angry faces 
among neutral or emotional (happy) faces are found more quickly and accurately than happy faces. 
Second, as high anxious persons are known to be prone to attentional biases when confronted with 
threatening faces we considered the possibility that anxiety could modulate threat detection indicating 
more automatic processing of threat when anxiety levels are elevated. We measured both state and trait 
anxiety in a sample of healthy young adults because of previous evidence of the effect of the interaction 
between trait-like elevated levels of anxiety and situational high anxiety in visual search performance 
(e.g. Juth, et al., 2005, experiment 5). Our hypothesis was that state and trait anxiety would interact to 
further enhance the anger superiority effect. 
2. Method 
2.1. Participants 
A  total  of  20  adults  (8  females  and  12  males)  completed  the  visual  search  task  and  the  two  
questionnaires. Participants were students enrolled at two universities from Cluj-Napoca. They had 
normal or corrected vision and no clinical diagnosis that would indicate the presence of psychopathology. 
2.2. Stimulus material, measures and procedure 
We used 54 images from the NimStim set (Tottenham et al., 2009). The stimuli depicted 18 different 
individuals expressing anger, happiness and neutrality. For the angry and happy faces we chose those 
with open mouths to control for this feature. Images were edited on the grey scale, with similar levels of 
brightness and contrast. Also, original images were cropped in order to depict only the face.  
The visual search task consisted of 126 trials. Each started with a fixation point displayed for 500 ms, 
followed by a 3x3 matrix of male and female faces until participant response, and ended with a blank 
screed for 500 ms. The facial expression combinations resulted in 7 conditions: angry target among 
neutral distracters, happy target among neutral distracters, angry target among happy distracters, happy 
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target among angry distracters, all faces neutral, all faces angry and all faces happy. The matrixes with all 
faces of the same expression were used to give meaning to the task and were not analysed. Participants 
were asked to indicate by pressing one of two keys whether there was a discrepant face in the matrix. 
Trait and state anxiety were assessed with the Romanian version of the State Trait Anxiety Inventory 
(Pitariu & Peleasa, 2007; Spielberger, 1983; state anxiety Į = .92; trait anxiety Į = .89). Participants were 
tested individually, in one session. They were first required to complete the state anxiety sub-scale of the 
STAI and then they completed the visual search task. Finally, they completed the trait anxiety sub-scale. 
3. Results 
We considered both reaction times and percentage of accurate responses as dependent variables. Only 
correct responses were included in the reaction time analysis and we also eliminated reaction time 
outliers, all reaction times situated at 3 SDs above and below an individual’s mean (excluded data 
amounted to 2.31% of all trials). Table 1 presents overall means and standard deviations as well as the 
correlation coefficients. Reaction times negatively and significantly correlated with state and trait anxiety. 
There was also a marginally significant and relatively high positive correlation between the two anxiety 
measures that signals the need for caution. It indicates a rather high level of overlap between the two 
measures, probably due to the fact that both state and trait anxiety were assessed in the same session. 
Table 1. Means (with standard deviations in parentheses) and Pearson correlation coefficients for all study variables 
Variables                      M (SD) Trait anxiety State anxiety % of accurate response 
Reaction times  2651.53 (444.68) -.44* -.50* .15 
% of accurate responses 92 (4.03) -.31 -.16 
State anxiety 41.60 (10.22) .40 
Trait anxiety 43.10 (9.77) 
*p<.05 
For the reaction time data we conducted a 2 (target type) x 2 (distracter type) repeated measures 
ANCOVA with state anxiety, trait anxiety and the interaction term as covariates. The analysis was run in 
three steps, entering state anxiety in the first step, trait anxiety in the second and the interaction term in 
the last step. This analysis can be considered the more economical equivalent of running four different 
hierarchical regressions as the two analyses are essentially the same (Tincas, Phd. thesis, 2010). The 
ANCOVA was run after having centred both state anxiety and trait anxiety in order to reduce 
multicollinearity which was especially important due to the high correlation between the two variables. 
The interaction term was computed as the multiplicative product of the two centred variables. Overall 
there was a significant main effect of distracter type, F(3,14) = 31.28, p<.01, partial Ș 2 = .66. Estimated 
marginal means indicated that this effect is due to faster detection of angry and happy targets when 
distracters were neutral (M = 2166.28, SD = 117.94) compared to the situations when they were 
emotional, angry or happy (M = 2684.26, SD = 105.54). The target type, covariates and interaction effects 
did not reach significance. However, in the last step of the analysis when the interaction term of state and 
trait anxiety was included in the model, the effect of target type approached significance, F(3,14) = 3.50, 
p =.08, partial Ș 2 = .18. Means inspection indicated that angry faces were detected slightly faster (M = 
2381.40, SD = 113.74) than happy faces (M = 2467.14, SD = 102.9). No interaction effect was significant. 
For accuracy we conducted a 2 (target type) x 2 (distracter type) repeated measures ANOVA as there 
was no correlation between accuracy and state or trait anxiety. There was a main effect of target type, 
F(3, 17) = 5.20, p<.05, partial Ș 2 = .21, and a main effect of distracter type, F(3, 17) = 76.38, p<.01, 
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partial Ș 2 = .80. These effects indicated higher accuracy in detecting angry faces (M =.90%, SD = 0.010) 
compared to happy faces (M =.86%, SD = 0.018) and higher accuracy when distracters were neutral (M
=.95%, SD = 0.010) compared to emotional (M =.82%, SD = 0.012). The interaction was not significant. 
4. Discussion 
In the present study we set out to investigate the anger superiority in visual search for photographs of 
real facial expressions with multiple identities, in an effort to replicate the results of Pinkham et al. 
(2010). We were also interested whether state and trait anxiety might modulate this effect. Regarding our 
first objective, results indicated a clear tendency for more efficient search when the discrepant, targeted 
face in the matrix was angry. This was indicated by higher accuracy in detecting angry faces and by a 
marginally significant faster detection of angry faces when anxiety effects on reaction time were 
statistically controlled. This can be considered as some of the first preliminary evidence that real-life 
angry faces of multiple individuals are identified faster and better than happy ones. This anger superiority 
effect has been previously documented mostly in studies that used schematic faces (e.g. Juth, et al., 2005). 
Schematic facial emotions can be problematic because they lack ecological validity and might artificially 
inflate the anger advantage (Pinkham et al., 2010). Therefore, it is important to observe the anger 
superiority effect in a more ecological, but well controlled setting. Previous studies reporting a happy face 
advantage when using real faces as stimuli might have been biased by a low-level perceptual feature, 
namely the open-mouth smile (Calvo & Marrero, 2009). In the current study we controlled for this by 
using open-mouth faces both in the case of anger and happiness. On our second objective, results 
indicated no modulation of the anger superiority by anxiety. This effect could be independent of 
individual differences of this kind. Somewhat similar results have been found by Derakshan and Koster, 
2010 who found no facilitated attention towards angry faces in the high anxiety group. However, this 
aspect is rather understudied in the visual search literature and it is highly probable that the small sample 
in the current study did not allow us to observe significant contributions of the interaction of state, trait 
anxiety and target type to emotional expression detection. We found significant negative correlations 
between overall reaction times and both state and trait anxiety. Therefore, though the fear system might 
be in some respect different to the one supporting anxiety (McNaughton & Gray, 2000), it is unlikely that 
search for emotional faces is not related to anxiety. Future studies with emotional visual search must take 
into consideration the pottential role of anxiety.  
The current investigation has several limits. The most important one is the small sample size that 
hinders firm conclusions. Therefore, we consider these findings as preliminary. Another limit is the high 
correlation between the two measures of anxiety. This correlation could be an artefact due to having 
assesed  both  dimensions  in  the  same  session.  We  tryed  to  control  this  problem  by  centering  the  two  
variables before entering then in ANCOVA. It is also important to mention that we compared only two 
expressions therefore, further studies should include comparisons with other emotions such as fear. To 
conclude, beyond these limitations, the current study offers preliminary evidence for an advantage of 
anger when searching for a discrepant expression among a crowd of different faces. This is a situation 
that one does encounter quite frequently in real social interactions and that could be relevant for the 
activation of the fear module. It remains an open question whether attentional sensitivity for angry faces 
in social search is modulated by non-clinical anxiety and further related to anxiety disorders. 
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